As the production of craft beer increases rapidly also in Eastern Europe, our research focused the assessing of chemical parameters and microbiological risk analysis on five types of craft beers produced at a Romanian microbrewery. As far as we know this is the first study on Romanian craft beer. Samples were collected from a local microbrewery. Types of beer analysed were: pale ale, American pale ale, India pale ale, caramel and pilsner beers. Alcohol content, extract and relative density were measured by thermal measuring effects, using automatic Fermentostar analyzer. The low number of microorganisms is an effect of the synergic actions of higher alcohol content, lower acidity and polyphenols, which present inhibitory effects on microorganisms causing spoilage in beer. As far as we know this is the first study on Romanian craft beer.
INTRODUCTION
Alcoholic beverage market, specifically beer, is quite segmented, brewers being exposed annually to new challenges. One of these, which increasingly grew in recent years, is the consumers' preference for craft beer. Research conducted in the US showed a significant growth of the craft beer consumption among young people between 21-30 years old, which currently represents 6% of the total volume of beer produced. Moreover, the US ranks first place in the world for the number of microbreweries producing craft beers. During 2005-2014, the volume of craft beer produced in the US has quadrupled, reaching in 2014 to over 23 million hectolitres. So, the industrial producers concern is justified.
Consumers prefer this type of beer for several reasons such as: perception of the high quality raw materials used compared to industrial produced beer, but also to an image of a product less industrialized. A recent study conducted in Mexico on consumer perception (Gómez-Corona et al., 2016) showed that motivation for choosing craft beers was influenced by three main factors: the desire to know more -the so-called culture of beer, the desire to experience new tastes and to refocus on other types of beer than one consumed frequently. The same study showed craft beer is not consumed for its functional attributes, but for the perception of an authentic and unique beer type in comparison with the industrial beer. Studies also separate craft beer consumers to a distinct niche (Murray et al., 2012) .
While the most important players in this sector are seeking answers on the possible new trends in beer consumption, many studies are directed to assess the quality of craft beer (Passaghe et al., 2015; Aquilani et al., 2015; Giovenzana et al., 2014) . A key issue facing the craft beer producers is related to constant quality assurance and food safety.
Recent studies have been conducted to establish fermentation online monitoring methods using vis/NIR spectroscopy to assess the fermentation parameters -pH and soluble solid content -in microbrewery (Giovenzana et al., 2014) . Regarding the chemical parameters, a comparison of Italian, Croatian and German beers revealed higher original and real extracts, as well polyphenol content in Italian craft beer, than in the industrial ones (Mascia et al., 2014) . It was also suggested the usage of autochthonous yeasts -isolated from sourdough -in brewing process to create a stronger link with the Sardinian region (Mascia et al., 2016) .
The impact of craft beer in relation to health risk toxicological compounds was also evaluated. Research carried out in Brazil revealed the occurrence of mycotoxins in beer originating from improper storage conditions of barley used as raw material (Piacentini et al., 2015) . Technological process contamination with lactic bacteria is also of interest for the brewers and research came with sanitation plans in supporting microbreweries (Garofalo et al., 2015) . The evaluation of the efficiency of the cleaning process in the production area, revealed a strong contamination when cleaning was not done properly, and a cleaningin-place (CIP) system was recommended also in small breweries in order to avoid the microbial contaminants (Manzano et al., 2011) .
The activity of Saccharomyces cerevisiae strains inoculated at the refermentation phase was evaluated with respect to analytical profile of craft beer (Canonico et al., 2014) . There is still a few research conducted in microbiological analysis of craft beer production and to final product.
Craft beer production represents also an opportunity for local raw material producers to valorise their crops. For example, many studies evaluated the Romanian hops biocompounds (Mudura et al., 2010; Mudura and Coldea, 2015; Salanta et al., 2012; .
As the production of craft beer increases rapidly also in Eastern Europe, our research focused the assessing of chemical parameters and microbiological risk analysis on five types of craft beers produced at a Romanian microbrewery. As far as we know this is the first study on Romanian craft beer.
MATERIALS AND METHODS

SAMPLING
Beer samples were collected from a local microbrewery. Types of beer analysed were: pale ale, American pale ale, India pale ale, caramel and pilsner beers. All the samples were unpasteurized and collected. Samples were stored in refrigerator at 2 o C and analyzed within 24 hours.
Chemical assessment
The measurement is based on methods of thermoanalytical measuring combined with mathematical algorithms. The accuracy of each measurement resolution (as defined by the manufacturer) was 0.01 % for each parameter. The sample containing 20 ml of beer, prepared as described before, was rinsed into a measuring cell by means of a pump. Alcohol content, extract and relative density were measured using thermal measuring effects. The result appeared on the apparatus screen. All measurements, including total acidity (according to Analytica EBC method) were carried out in triplicate and the mean values were considered.
Microbiological analysis Total yeast and mould count (TYMC)
Total yeast and mould count (TYMC) was determined according to procedure described by Rotar et al., 2012 a,b: 0.1 ml of the dilutions prepared was spread on Dichloran Rose Bengal Chloramphenicol Agar-DRBC agar (Oxoid DRBC Agar CM 0003) and Dichloran 18% Glycerol Agar, DG-18 (Oxoid, Basingstoke, Hampshire, UK). Chloramphenicol (Oxoid Ltd., Basingstoke, Hampshire, UK) was added (100 mg/L) to the media as a selective agent to inhibit the growth of bacteria. The plates were incubated for 5 days at 25°C. The total number of yeasts and moulds was calculated using the formula specified in the standard:
[cfu/mL] TYMC -total yeast and mould count ∑C -sum of colonies per plate V -inoculum volume (mL) Characterization of Romanian Craft Beers Based on Chemical Composition and Microbiological Analysis n 1 -number of counted plates for the 1st dilution n 2 -number of counted plates for the 2nd dilution d -first dilution to be counted.
RESULTS AND DISCUSSION
Chemical assessment
As craft beer production is in ascension, with no signs of decay, a lot of research is being conducted recently, offering tested craft beer recipes, chemical characteristics and even serving recommendations (Steele, 2012). Same author reported similar values to ours for IPA type beer -original wort extract of 16.5 %, 6.1 % vol., respectively. Craft beer registered alcohol content higher when compared to commercial beer (Zhao et al., 2010) . Dark beer was reported to be a source of bioactive compounds with suitable free radical scavenging properties (Granato et al., 2010) . Alcohol content is correlated with the increased values for total acidity, same trend being reported by Mascia et al., 2014 . Fermentation degree showed the highest value in India pale ale samples, of 88.15 %, 87.71 %, respectively.
Usually, craft beers are unfiltered, unpasteurized and re-fermented in bottles (Marongiu et al., 2015) , so the hygiene procedures must be complied throughout the entire process. 
Microbiological analysis
In the samples taken in study, TYMC ranged between 0.15 and 1.21 x 10 2 cfu/mL (Table 2) . Our results indicate the low number of microorganism, because the alcohol content, low pH, and other ingredients have inhibitory effects and there are not many microorganisms causing spoilage of beer (Figure 1) .
Light coloured beers have usually lower alcohol content and are more exposed to microbial activity than darker ones (Edima et al., 2010) . Our results show a slight increase for TYMC in pilsen beers ( Table 2) .
CONCLUSION
An assay on five types of craft beers produced at a Romanian microbrewery was conducted considering the chemical parameters and microbiological analysis. As far as we know this is the first study on Romanian craft beer. The low number of microorganisms is an effect of the synergic actions of higher alcohol content, lower acidity and polyphenols, which present inhibitory effects on microorganisms causing spoilage in beer. 
